The high-temperature U 2 Zn 17 phase (U 1.71(1) Zn 17(1) ) has been obtained from a sample of nominal composition 10U:90Zn (at.%), prepared by high-temperature (950ºC) synthesis. Its crystal structure was determined from X-ray single crystal diffraction data: space group P6 3 /mmc, a = 9.0304(16) Å, c = 8.817(4) Å, V = 622.7(3) Å 3 , R1 = 0.0391, wR2 = 0.0830. The structure is closely related to the Th 2 Ni 17 and LuFe 9.5 structure types. The analysis of the interatomic distances indicates strong interactions between the Zn atoms.
Introduction
Uranium-based intermetallic compounds have been intensively studied due to their unusual ground states and behavior (intermediate valence states, heavy fermion behavior, unconventional superconductivity, etc.) [1, 2] . The binary U-Zn system is characterized by the existence of two compounds, UZn 12 , with own structure type, and U 2 Zn 17 , crystallizing in two polymorphic modifications with Th 2 Zn 17 and Th 2 Ni 17 structure types at low (lt-U 2 Zn 17 ) and high (ht-U 2 Zn 17 ) temperature, respectively. Both compounds revealed small homogeneity ranges [3] . Single crystal investigations of the UZn 12 compound showed different partially disordered arrangements of the zinc atoms [4, 5] . Structural parameters for the lt-U 2 Zn 17 phase, obtained from powder as well as single crystal X-ray diffraction data, pointed to the Th 2 Zn 17 -type structure for this phase [6, 7] . Single crystal investigations of ht-U 2 Zn 17 have not been conducted; a superstructure model, based on the Th 2 Ni 17 -type structure, was proposed by the authors of [8] using powder X-ray diffraction data. The aim of this work was to clarify the real crystal structure of the ht-U 2 Zn 17 phase by performing single crystal X-ray diffraction studies.
Experimental
Metals with purities >99.95 wt.% (uranium ingots and zinc tear drops) were used as starting materials. A sample, with nominal composition 10U:90Zn (at.%), was synthesized by heating the elements at 950ºC inside quartz ampoules under vacuum for one hour, followed by fast air-quenching. Suitable block-like single crystals were selected from the crushed sample and used in the X-ray diffraction experiment.
Single crystal intensity data were collected at room temperature using a four-circle Enraf-Nonius Mach III diffractometer with graphite monochromatized Mo Kα-radiation and a scintillation counter with pulse height discrimination. Scans were performed in the ω/2θ mode. An empirical absorption correction was applied on the basis of ψ-scan data. The structure was solved by direct methods using SIR97 [9] , and refined using SHELXL-97 [10] available in the WinGX package [11] . The unit cell parameters were obtained by least-squares refinement of the 2θ values of 25 intense and well-centered reflections from various parts of the reciprocal space (15° < 2θ < 30°). Crystallographic and experimental details of the structure determination are listed in Table 1 .
Results and discussion
The analysis of the data set showed systematic extinctions that were compatible with space groups P6 3 /mmc, P6 3 mc and P-62c. The centrosymmetric group was found to be correct during the structure refinement. Six atomic positions were obtained from the direct methods: the uranium atoms occupy the 2b and 2c sites, while the zinc atoms are situated in 4f, 6g, 12j, and 12k sites. At the next step of the refinement one more uranium position (2d) and two zinc-zinc pairs (4e and 4f) were located from the difference electron density map. 
The occupancy parameters were verified step-by-step. Full occupancy was observed only for the 6g, 12j and 12k sites. The isotropic displacement parameters of atoms for the sites with occupancy G less than 0.05 (Zn2 and U3) were fixed to 0.02 Å 2 , while the other atomic positions were refined in the isotropic (for G < 0.5: Zn1) or anisotropic mode (for G > 0.5: U1, U2, Zn3, Zn4, Zn5, and Zn6). The relatively large values of the anisotropic parameter U 11 for Zn5 and of U 33 for Zn6 pointed to a possible displacement of these atoms from the initial model. Thus these positions were split into two constrained ones, called Zn5A and Zn5B, and Zn6A and Zn6B, respectively, and refined with isotropic displacement parameters.
The results of the refinement are presented in Table 2 .
It can be noted that the final structural model of the ht-U 2 Zn 17 (U 1.71 Zn 16.81 ) phase is closely related to the Th 2 Ni 17 and the disordered LuFe 9.5 (or Lu 1.825 Fe 17.35 ) structure types [12] . Similar atomic disorder among binary prototypes is also known for Ho 2 Co 17 (or Ho 2.18 Co 15.56 ) and CeMg 10.5 (or Ce 1.71 Mg 17.58 ). All these structures can be described as defect versions of the well-known Th 2 Ni 17 structure type [12] . The differences between Th 2 Ni 17 and U 2 Zn 17 are shown in Fig. 1 . In U 1.71 Zn 16.81 the uranium atoms (U1, U2 and U3) are located in three Wyckoff positions (2b, 2c and 2d), and are partially replaced by Zn-Zn dumbbells (denoted as Zn1 in 4e, Zn2 in 4f, and Zn3 in 4f). The Zn4 atoms fully occupy the 6g site. The other zinc atoms were found to occupy the split sites Zn5A/B and Zn6A/B in Wyckoff positions 12j and 12k, respectively. The coordination polyhedra of the atoms in the investigated phase ( Fig. 2 ) are similar to those of the Th 2 Ni 17 type, but distorted. Selected interatomic distances are listed in Table 3 . U-U contacts were not found. The U-Zn bonds are close to the sum of the atomic radii. The shortest U-Zn distances are observed for the U-Zn5A/B and U-Zn2 pairs. Considerably short distances can also be seen between the following Zn atoms: Zn1-Zn1, Zn1-Zn6A/B, Zn2-Zn4, Zn2-Zn6A/B, Zn3-Zn3, Zn3-Zn4, Zn4-Zn5A/B, Zn4-Zn6A/B, Zn5A/B-Zn5A/B, Zn5A/B-Zn6A/B and Zn6A/B-Zn6A/B. These short distances point to strong interactions between the Zn atoms.
It should be stressed that the structural studies presented here were performed for a Zn-rich composition of the ht-U 2 Zn 17 phase. Most probably (and similarly to the UZn 12 compound), the crystal structure of other compositions from the homogeneity range should be slightly different and should continuously change with decreasing zinc concentration. Besides, as the studied crystal was obtained from a fast quenched alloy, it may be metastable, and we cannot turn down the possibility that the annealing procedure at high temperature (> 800ºC) could result in a slightly different atomic ordering.
